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A, .INTRQBUGTIDN

1. Purpoge.~ The purpose of this memorandum is to facilitate
- the review by higher authority of the structural design of the various
features of the project. The basic criterias, typical design computa-
tions, and other data pertinen-b to the des:.gn are preserrbed herein.

2, chEeo ~ ‘Phis memorandum covers the follewing structures:
outlet works, spillway, lining and retaim.ng walls,

3. Previous Reports, - No previous report on the structural
design of these structures has been submitted. The latest previous
deseription of the proposed structures is set forth as part of the
recommended project plan in Des:.gn Memorandun No, 3 - General Design,
submitted on 29 June 1962. :

ki, Loca'bion of Projecte The Northfield Brook HReservoir Project is
located within the Towns of- Thomas‘bon and Litchfield. The reservoir
is formed by a dam located on Northfield Brook about 1.3 miles above
the confluence with the Naugatuck River and a spiliway in the east abut
ment., The reservoir extends up the Northfield Brook about 1.5 mileg.
The total drainage area of Northfisld Brook is 6.6 square miles and the
drainage area at the dam. s:.te is 5.7 square miles,

I

5, Descr:.ption of Proposed S'bructureso -

2, Generalo - A description at each of the principal
elements of the proposed plan of improvement for the Northfield
Brook Regervoir Project is presen‘bed in the following paragraphso
See General Plan, Plate No. 1."

y
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b. Dam, ~ The dam to be constructed scross Northfield Brook
is composed of a rock and relled earth fill embankment 810 feet in
length and having a maximum height of 118 feet above stream bed, The
top elevation ie ‘at 591 feet above mean sea level which provides for
a2 10,1-foot spillway surcharge and L,9-foot freeboard. The top width
of the dam is 20 feet with a 1li-foot gravel surface roadway. Highway
guard rails will not be provided since access will be limited to
official use only. Access to the top of the dam will be from the
relocated road or the west abutment.

On the basis of the foundation conditions, the availability
and characteristics of borrow materials, and the utilization of materials
from the required excavation, an embankment section has been selected
which consists of a large impervious £411 zons of compacted glacial till,
a random fill zone, a small upstream and a small downstream rock fill
toe, rock slope protectlon, gravel beddlng, a pervious internal wick
drain, and a pervious drainage blanket in the downstream portion of the
embankment. The rock will be obtained from required rock excavations
and the impervious embankment materials will be obtained from a borrow
area located adjacent to and upstream of the east abutment of the dam.
Materials from required earth excavations in the dam foundation area will
be utilized in the random fill zone. The embankment slopes, on the basis
of experience with other designs using similar materials; have been tenta-
tively established upstream at 1 on 3 from top of dam teo elevation 550,
thence 1 on 3.5 to elevation 505 where a 12-foot berm has been provided
as access to the intake structure, and 1 on 3 below elevation 505; down-
stream 1 on 2,5 slope. Seepage through the embankment will be controlled
by the arrangement of zones of materials with different permesbilities.
Seepage through the embankment foundation will be controlled by an impervi-
ous famdation cut-off to bedrock, a contiguousAgrout curtain in the bed-
rock, a pervicus drainage blanket, and a downstream rockfill toe. Both
the drainage blanket and the rockfill toe will be in contact with the
bedrock surface over most of the downstream portion of the embankment.

The above-desaribed snbankment section is considered 1o be tertative i
pending completion of all subsurface investigations and embankment design
studies, The details of the final embankment section have been pressnted
in the Design Memorandum on Embankment and Foundatlons, submitted on

13 July 1962,

¢, Qutlet Works. - The outlet works are located on the west
abutment under the dam and founded on rock, and congist of an inlet
chamel, an inlet structure, a conduit, and an oullet channel., See
Plate Nos. 2, 3, 4, 5, 6, and 7.,




(1) The inlet channel is excavated in earth and rock and
is about 110 feet long with a bottom width of 10 feet and invert
‘elevation of 480 fest, m.s.l. .On the east side a short section of
gravity wall separates the channel from the dam embankmento

(2) The inlet atructure, founded on reck, contains a re-
inforced concrete control weir with crest elevatipn 198 feetym.s.l.
and a conduilt transition having an overall length of 12 feet with
invert elevation at 1,76 feest, m.s.l., Stop-logs are provided to control
and operate. the permanent pool., A 2' x 3' manually operated gate is
provided upstream of the structure for the flow of the stream during.
construction, and befors s permanent pool is established, and to
operate and dewater the permanent pool. A 3! x 3? manually oPerated
sluice gate is provided at the entrance of the conduit. The gate
will be locked in a predetermined position with a 1. 1l-foot opening
to control the desired discharge capacity of the conduit., A 12-inch
steel pipe air vent will be provided A structural steel trash rack
is also providedo

(3) The 36=inch circular conduit is 5Shili feet long slop-
ing from an upstream invert slevation of 476 to sn invert elevation
of L7 at the outlet portal. The conduit is precast 36-inch diameter
reinforced concrete pipe on a concrete cradle founded on rock. A grout
ring in line of the foundatien ctit-off trench and two geepage collars
will ke previdedo

(4) The outlet channsl; sxcavated in rock and earth, is
1l feet wide and approximately 315 feet long, having a 2.5 psrcent
slope from elevation L72 feet, m.s.1l, to the brooks Downstream of
the conduit portal for a length of 25 feet, a reinforced concrete
structure is provided for the transmtiano Aﬂstilﬁing basin is net -
considered necessaryo ' AR

. d,  Spillwey. - The spillway is located adjacent to the
east abutment of the dam and separated from the embankment by a
concrete retaining wall. The spillway is am uncontrolled, fixed-
crest, trapezoidal weir with a crest length of 72 feet at elevation
576,0 feet, m.s;1. The weir will be designed as a gravity ogee sec-
tion founded on rock and, if required, an upstream grout curtain will
be provided under the weir to minimise uplift. The structure has a
meximum diseherge capacity ef 8,800 c.f.s. (the outflow for the spill-
way design flood) under the deslgn head of 10,1 feet, Flood dis-
charges over the structure will occur infrequently and no improvement
is planned in the valley immsdiateiy below the spillway discharge
channel,

The spillway approach ‘channel sxcavated in rock and earth
is about 210 feet long., It has a maximum invert alevation of 571 at
the weir and it slopes down from the weir ‘at one percent grade. The
8pillway chute or discharge channel excavated in rock smd earth is
about 850 feet 1onga It slopas down from invert elevatﬂon ET1 at the

3



weir to imvert elevation 520, in 228 feet, and thence to invert
elevation 465, in 340 feet, and one percent grade to the end,
Final grades and sectiops were determined to provide the mini-
mim required rock for'the dam embankment. Barth excavation
will be utilized as & random fill,

oo Operations ‘will proceed at a rate that will allow the
: ‘excavated materials to be placed in the embankment with mini-
©mum stockpiling. See Plate Nos. 8,9, and 10.

e. Reservoir Clearip_g, =The portn.on of the reservoir
below the permanent pool will be cleared.

f, Staff .and Rm;ordn.xlg Gages, - A series of staff
gages. and a Tecording gage of the %mler type will be provided
for reading and recqrding reservoir stages. The bubbler gages
will be housged in a concrete structure located on top of the
dam, S _

go Access Rea.ds, ~ The site is located on State Road \
No. 85l which will be relocated. The reconstructed road will be
adjacent to the west abutment; of the dam and will serve as ‘the”
main access road. Access to the top of the dam will be limited
for official use only

. Access to the reservoir and permanent pool area will be
via existing State Road No, 85k which will be connected to the
relocated. road. . A 12-foot wide service road will be provided
from existing State Road No. 8511 ag access to the :Lr;flet struc-
ture,

E:' _HIb‘ROLOGY

‘6. General. - The Desigp Memorandum No, 1, Hydrology and
Hydraulics Anslysis, submitted on 31 May 1962 and approved on
29 June 1962, includes the basic data and hydrological require-
ments for the spillway and outlet works. A summary of the
hydrology eriteria is given below,

-5. Spillway Design Flood, ~ The spillway design flood
represents’ the most severs condition of run-off that would _
regult from the probable maximum precipitation over the waterw
shed falling on the ground saturated from previous rains, Con~
currently it is assumed that the reservoir is filled to spill-
way ¢rest and that the outlet ie inoperative. The probable
maximim precipitation over the watershed amoupts to 2L.L inches
in 2h hours W:L'bh 19.2 inches occurr:.ng in a .-Itour periodo




Infiltration, surface detention and other losses are assﬁmer.i at
the rate of 0,05 inches per hour, resulting in a total rainfall
excess of 23,2 inches, The adopted spillway design flood with a
peak inflew of §,000 ¢of.5, was developed by applying the rain-
fall excess to the adopted unit hydrograph for the net- drainage
ares above the dam, Routing the flood through the ‘reservoir
results in a maximum surcharge elevation of 586.1 feet, MoBoLo
‘and a maximum discharge or 8,800 ¢.f.8:

8, Flood Contrel Outlet, - ‘The est.imated channel capacity
of 160 c.T.s; downstream of the dam was the deciding factor in
determining the size of the outlef. For the overall required
length of 566 feet an ungated 30-inch circular conduit woyld dis-
charge 160 c.f.s., with the pool at spillway crest elevation. How-
ever, ag inspection and maintenance of a 30-inch conduit of this
length would be quite difficult, a 36-inch diameter was considered
to be a practicsl mimimum size. A 36-inch circular conduit with

s 3-foot x 3-foot sluice gate at the entrance lacked in a pre-
de‘t.erud.md position with a l.l-foot opehing also met the des:.red
discharge capacity and was adopted.

_ 9. Freeboardo - A freeboard of ho9 feet above ths msﬁd,mum
surcharge pool elevation of 586 1 is provided resulting in a top
of dam slevation ef 591.0 feet, m.s.l.

c, HYPRAVLIC DESTGN

10. GCeneral. - The hydra.ulic design of the spillway and outlet
works is discugsed in Design Memorandum No., 1, Hydrology and Hydrawlic
Analysis. Data pertinent to the design of the spillway and outlet
works are given below,

‘11, Spillwsy. - The spillway selscted is a chute channel
type and is an uncontrolled, fixed crest weir having a crest lemgth
of 72 feet and a crest elevation of 576.0 feet, m.s.l. To satisfy
stability requirements, the upstream face will have a 3 vertical
on 2 horizontal dlepe with a circular curve (Radius = 3,77'). Based
on a hydraulic design head of 10,1 feet, the shape of the 1crwer ‘
nsppe will conform to the equatienz

,0729. x308295
To facilitate the conatruction of the weir, a tangent with a slope
of 0,60 is used to separate the parabolic curve from the bucket
curvature which has a radius of 10 feet. The toe of the weir is
set at elevation 572.0; 1-foot above the proposed channel grade
to avoid the possibility of any uneven rock excavation interfering
with the flow, Assuming the reservoir full at the beginning of
inflow ahd neglecting the relatively small discharge through the _
outlet the ma::d.mxm pool would be elevation 586.1 with a corresponding
da.scharge of 8,800 cofo8s



12, Outlet Conduits = A three (3) foot cireulsr conduit,
controlled at the entrance by a 3-foot|x 3 foot manually operated
sluice gate ‘set in pesition with an opehing of 1.1 foot, was adopbed.
The 3-foot circuiar conduit is 5l feet long with an entrance invert
at 76,0, and the portal invert elevation at 47h.0 feet, m.s.l.

13, Intake. - The Trapezoidal intake channel will have a bottom
width of 10 feet and an elevation of 480 feet. A concrete structure
at the entrance to the conduit will maintain a permanent pool at about
elevation 500 feet, m.s,1, The weir will include 2 stop~log sections
each 5 feet in length with sills at elevation 498.0. Drawdown of the
pool behind the weir will be asccomplished with a hand operated sluice
gate, 2 feet by 3 feet, lbcated in thé upstream face of the weir with
a gate invert at L80,5 feet, m.s,1. The vertical curve at the conduit
entrance was determined from the following formula:

4
Y
2p\2
'3*
The horizontal entrance to the ‘conduit is d351gned as a circular
curve with a radius of 10 feet. A transition section of 8 feet in
length will provide fillets from the 3-foot square entrance to the
‘3-foot diameter circular section of the conduit. A structural steel

trash rack and a 12-inch circular steel pipe air vent will also be
provided.

2 _ |
' = 1 where D=3 feet

1. Outlet Channel, - A stilling basin is not considered
_necessary; however, the transition from the portal end of the cir-
cular conduit to the trapezoidal discharge channel will be a 25-foot
reinforced concrete apron to spread the discharge: The li~foot wide
outlet channel, excavated in rock and earth has a 2,5 percent slope
from elevation 472 feet, m.z.1l. to the stream bed.




D, _GEOLOGY

15. General, ~ A detailed discussion of geologic conditions,
and a record of subsurface investigations is presented in Design
Memorandum No, 2,3ite Geology, submitted on 12 April 1962 and approved
on 8 May 1962,

v 16, pBite Geology. - Bedrock protrudes through the thin dyer-
burden at the site in numerous and extensive outcrops. The over-
burden is variable but consists generally of outwash silty sands and
gravels in the valley bottoms and outwash with highly modified till
composed of siltier sands and gravels on the abutments. The bedrock
is mainly quartz mica schist which is locally granitized and is cut
by granitic stringers and dikes. The schist is very well foliated
with the foliations trending generally north-scuth and dipping west-
ward, Below the nomina) weathered zone which ranges from 1 to 5 feet
in depth, the rock is fresh except for weathering along open folia-
tion planes and areas of close jointing which extends to depths of
more than 20 feet belew the rock surface. Structure excavations
cross the trend of the rock structure at generally small angles and
becayse of the strongly developed foliation; the cuts will tend to -
be amsymetric with rough, hackly faces on the westward sides of the
excavation and smoother, slabby slopes on the eastward sides. The
prientation of the cuts in relation to the rock structure will make
control of overbreak difficult particularly in areas of close joinbt=-
ing in the partly granitized schist, Grouting in the rock will be
required to assist in control of seepage through the open joints -
and foliations, Wherever possible, anchor bars should be dinelined
normal to the follation to secyre engagement of a maximum volume of
rock. -

E, GONCRETE MATERTALS

17. General, - Concrete materials are covered in detail in
Design Memorsndum Mo, 5, Concrete Materials, submitted on 20 November
1961 and approved on 7 December 1961.

F. _STRUCTURAL DESIGN '

-

18, Purpose, -~ This section of the Design Memorandum presents
the design criteria; basic data and assumptions uwsed in the structural
design of the appurtenant structures. A brief description of the
structures with loading conditions and assumptions used is included
to show the design procedures. Typical computations are included in
the Appendix showing the maximum conditions for the critical structures.
Additioml ecomputations following the same precedure will be made where
ever warranted by a change in 1oading or a reduction in section.



19, Scope. - The structural design of the spillway }etaining
wall and lining; spillway} inlet structure; and conduit transition
are included herein,

20, Désign Criteria; -

a. General. - ALl working stresses conform to those
specified in the. Engineering Manual EM 1110-1-2101, "Working
Stresses for Structural Design,” dated 6 January 1958, Loading
conditions, design assumptions and other design criteria ‘are based
on the following applicable parts in the Engineering Manual for
Civil Works; Standard Practice for Concrete {Part CXX, Octocber 1953)
and Retalm.ng Walls (EM 1110-2-2502, dated 29 May 1961), Accepted
ehgiheering practice has been employed in cases where the Engineer-
ing Manual for Civil Works does not apply.

b, Concrete, = The following table lists the concrete
and reinforced concrete streSs&S'uBed in'the design-of-structureso

(1) Structures Other Than Concrete P:Lpeo -

7 Flexure S b ‘ ; _:* i '14 Lbs.per Sq.In.
. Extreme fiber stresses in compression 1,050
Extrems fiber stresses in tension (plain concrete) 60
Shear ()=
Beams - no web reinforcement 90
Beams with properly designed web reinforcement 2L0

Footings at critical section - 75

Bond~(u) Qeﬁormqg;ﬂars -

Top bars‘_ | ' 210
A1l Other§~~= L ' 300

Bearing-(fc}a_:
Load on epfire area 750

Load on one-third area or less maximum permissable 1,125
Modular Ratio-(_) - ' _ ' 10

, (2) Precast Concrete Pipe, ~ The concrate for
precast concrete pipe will have an ultimate working stress of
5,000 PaSeio




¢. Reinforcement. -

(1) Grade and Working Stresses., - All reinforcement
in the structures: except the concrete pipe including temperature
and shrinkage reinforcement was designed for the working stresses
of new billet steel, intermsdlate grade, deformed bars which is
20,000 p.S.i. in flexural tension. The reinforcement will conform
to thg requirements of Federal Specification QQ.5-632, Type II,
Grade ¢ and to ASTM A-305-56T. The reinforcement for concrete
pipe shall conform to ASTM A-h32-59T deformed bars or ASTM 185-58T
welded wire fabric, -

(2) Spacis The clear distance between parallel
bars will not be less t an 12 times the diameter of round bars
except that in no case will the clear distance between parallel bars be
less than 1 inch, or 1— times the maximum size of the coarse aggre-
gate.

(3) ‘Minimum Cover for the Main Reinforcement, - The
minimum cover from main steel reinforcement to surface was main-
tained at L' except for cencrete pipe where the clear distance
inside will be 4" and ocutside 1 inch, -

: (L) Splices, - All splices will be lapped 2L diameters
to develop by bond, the total working strength of the bars, Splices
in the main reinforcement at points of maximum moment have been
avoided in the de31gno_

(5) Temparature and Shrlnkage Relnforcementu-m Tempera-
ture and shrinkage reinforcement will be provided where the main rein-
forcement extends in only ong_dlrection. Such relnforcement will pro-
vide for a ratio of steel area to concrete area (bd)} of 0.002 with a
minimum of ,0012 in each face up to a maximum of #6 bars at 12" cc.

d. Structural Steel, - Structural stesl was designed for the
working stresses ‘of ordinary bridge and building steel (yield point
33,000 p.s.i. minimum) which conforms to the specifications for the
Design,Fabrication ana Erection of Structural Steel for Buildings,
issued by the American Institute of Steel Construction. Basic stress
under this specification is 20,000 pas.i.

21, Basic Data and Assumptlonso -

as' Gontrolling Eievatlons of Dam and Apgnrtenant Structures(msl)

Top of Dam =~ o ; ' - 591,0
Spillway Crest = . 876.0
Maximum Water Surface just upstream at _ 586,0
Spillway Weir : ‘
Conduit Intake Invert ' 476.0

Gonduit Outlet Invert : L74,0

T



b o L@ads L

(1) Dead Loads, - The following unit weights for
materials were used«- '

Material Unit Weight (Ibs/cu.ft.)

Dry - Saturated -lMoist _Submerged

Rockfill 120 10 78

Barth £i1l 130 15 140 83
Pervious £ill 135 0 Wy 12 85
Concrete (plain & reinforced) 150

Steel - 490

(2) live Loads, - ..The following live loads were useds

ﬁatgr | 62,5 1bs. per cu, ft.
Wind - 30 lbs per sq. ft.

Snow L0 1bs per sqo fto

¢, External Water Pressures, - Trisngular Distribution of
the water pressure in the reservoir pool on the structures was used.
Tailwater pressure was taken at 60% of full value for the spillway .
section.

' - 4. Internal Water Pressureaa = Uplift pressure under structures
was assumed sffective on 100% of the area of the base, varying uniformly
from tallwater head at the toe to full headwater at the heel,

e. Earth Pressure, - BEarth pressures were determined in general
accordance with EM 1110-2-2502, Retaining Walls, dated 29 May 1961, "At
rest" pressures were used in all cases.

_ f. Earthquake Forces, - Because of the small size of the struéw
tures involved, earthquake forces are not a factor and were disregarded.

‘ g. Ilce Pressureﬂl- Horizontal forces due to ice pressurs were
included in the design of the conservation weir. A value of 6,000 lbs.
‘per linear ft. was used. :

h. Frost Protection., - On the basis of temperature records
and frost penstration depth curves derived by the Arctic Construction
and Frost Effects Laboratory of the Corps of Engineers, a minimum frost
protective cover of L feet above. foundation level will be used for any
structure founded on earth.




22. Main Spillway Weir and Lining. -

2. Description, - The ogee shaped weir is 72 feet in length
with crest elevation at 576.0 and channel bed elevation at 569,0. At
the west end of the-weir, the abutment is a gravity type wall and at the
ezst end there is a shart section of concrete lining anchored to the
rock. Contraction joints in the weir will be provided at an 18¢-O"
spacing and in the gravity wall at 20'-0" maximum spacing.

b, Spillway Stability, - The following loading conditions
were investigated in the design.

Case I - Reservoir empty and dead load of weir.
Case II~ Reservoir to spillway crest, no tailwater,

-uplift varying from full headwater at the heel to 0 at the toe,
Case IIT « Omitted.

Case IV -~ Reservoir at maximum surcharge elevation of
586,0 and maximum tailwater elevation at 576.5, uplift varying from
maximum headwater at heel to maximum tailwater at toe,

¢» Spillway Design. = Maximum bearing is onily 1000 psf
under Case I loading and the resultant falls within the middle third
of the base for all conditions of loading, Under Case IV loading
the shear friction coefficient was found to be 51,5 and rock anchors
will not be requireﬂ, o

d. Splllway Llnigg_ ~ Rock anchers holdlng the 10" thick

lining to the roek face were figured for a head of appreximately 16
feets Rock anchors will be #10 bars sunk 10°-0" into the rock and are
spaced to hold a 35 sq. ft. ares, Reinforcing steel will bacfifisbars ot

' 1'-Q"in both directions.
¢, Gravity Wall, - The gravity wall at the west side was

investigated for :a construction condition; a rapid drawdown condition
assuming saturated soil and no uplift and a flood condition with

- water to maximum surcharge elevation 586.0 and tailwater at the base
of the wall. An at rest co-efficient of 0.5 was used, The resultant
load falls within the mid third under both conditions and the maximum
bearing pressurs was found to be L4600 1bs, per sq. fto

23, Inlet Structure, =

a4, Description. ~ The inlet structure consists of a gravity
type training wall on the east bank upstream of a box type inlet struc-
ture. Beyond the inlet structure, there is a 12'-0" transition section
leading into the precast pipe conduit. The inlet structure provides
a congervation weir at elevation 498.0.




b. Gravity Wall, - Section was investigated similar to
the gravity section at the spillway. The wall is founded on rock
and maximum bearing pressure under Case II ig only 3450 1bs. per
Sq: f‘bo ) ' .

¢, Inlet Structure, ~ The inlet structure was investigated
as a monolitlic box’ agsuming distribution beth vertically and horizon-
tally. A 6000 1bg per ft. ice pressure was applied to the front face,
but not te the aide walls as ice pressure cannot build up on the sides.
Platforms and trash rack members will be investigated for squipment
losads or a differential head of 5 feet.

d. Transition Section. - The transition section was investi-
gated for a drawdown condition and a submerged condition with water at
spillway crest. using normal stresses. Internal pressure within the
section has been neglected because it would have only a negligible
effect, The walls and reof have been held at 176" minimum in order
‘6 obtain a satisfactory placement of concrete and because this thick-
ness provides a satisfactory tie in with the intake structure and the
conduit pipe, Reinforcing steel was found to be neminal,

24, Conduit Pipe. - The conduit pipe will be 3'-0" in diameter
and will be set in a concrete saddls. The pipe manufacturer will be
required to furnish pipe to take a load of 105 kips per linear foot at
the center section of the dam and a load of 50 kips per linear foot at
the ends of the dam, These loads were determined by using the weight
of water and submsrged or saturated earth above the pipe applying a
factor of 1,0 where top of pipe is wholly below the rock surface and
1.5 where it is above the rock surface. Applying a load factor of 3
at least three sections of pipe shall be tested by the {hree edge bear-
ing methed to determine the load to produce a .01 inch crack at the
ultimate strength, The test load required to produce a .0l inch crack
shall be based on a factor of safety of not less than 1.33, The test
load to produce failure shall be based on a factor of safety of at
least 2.0, :

25, Outlet Portal, = The outlet portal consists of 1!.OM
thick channel lining anchored to the rock walls and bottom, The
lining will be designed similar to the spillway channel lining, The
headwall at the end of the conduit will be horizentally supported by
the channel lining,

26, Sluice Gates, -

8, A cast iron sluice gate 2'-0" wide by 3!-0" high will
be installed on the upstream wall of the weir structure with the _
invert at Elevation 480.50. 4 floorstand with hand crank for manual
;peration of the gate will be mounted on the weir deck at Elevation

03.0.

12



This gate will be used for the flow of the stream during con~
struction and before a psrmanent pool is established and to operate
and dewater the permanent pool.

b. A cast iron sluice gate 310" wide by 3'-0" high will be
installed at the inlet of the conduit with invert Flevation 476.0.
A floorstand with hand crank for manual operation eof the gate will
be mounted on the deck at Elevation 509.0. This gate will be
designed for a hydrostatic head of '110 feet, The gate will be
locked in a predetermined position with a l.l-foot opening to con-
trol the desired discharge capacity of the conduit, A 12-inch steel
pipe air vent will be provided,

13
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